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NAC-AEGL Meeting

Sulfuric acid, sulfurtrioxide, and oleum
Progress report - December 2003

« four specific issues need {0 be addressed now:
— AEGL values only to be developed for sulfuric acid mist?
— Ammonia in the oral cavity

— Deposition aera of aerosols (hydroscopic growth; mouth
breathing)

— suitability of the guinea pig as an animal model
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3: Deposition of sulfuric acid asrosols
Exposure to sulfuric acid is exposure to aerosols
Amount and region of deposition is a.0. dependent on:

particle size
nose versus mouth breathing
ventilation rate (exertion/escape)
species
> Complicating factor:
~ hygroscopicity of suifuric acid aerosols
— particles continue to grow in the respiratory tract
« Usually no specific data on deposition area
available

— For suifuric acid we do have such data (experimental &
models) - should we use it for AEGL development? How?




horacic regio
— nasal passage, pharynx, larynx
TB: tracheobronchial region
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Deposition of hygroscopic particles
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Theoretical growth curves for sodiwm chiovide, suifavic acid. ammoniumbisuifs
ammonium suffate aernsols in terms of the initial and final size of the pa
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Mouth breathing versus nose breathing

Mouth breathing causes change in:

+ Absolute amount deposited
— larger absolute amount of particles that reaches TB and A
region

« Regional deposition
~ deposition of larger particles in TB and A region
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- anlmal expenments different growth rate due to shorter
residence times

— exposure conditions in human experiments
+ (gargling acid juices)
* mouth vs. nasal breathing (mouthpiece, environmental
chamber)
+ particle size

n of AEGL value




Summary and imbplications =ra

« Human volunteer studies: can we focus on studies

certain range of particle sizes?

— i.e. is anyone aware of a specific range of particle sizes relevant
for chemical incidents?

Human volunteer studies: can we focus on mouth or nose

breathing regarding certain effects?

— mouthpiece studies worst case for respiratory effects

— chamber studies important to reveal other effects (e.g. eye
irritation, nasal irritation)

Extrapolation of animal experiments to humans as to

particie size distribution

— use defaults UF’s or derive specific interspecies extrapolation
factors?

— Can we extrapolate such factors based on AEGL-1 (or -2) effects
to the AEGL-3 situation?

4: What to do with the guinea pig?

Guinea pig much more susceptible than other
laboratory animal species

Acute lethality (7-8 h exposures):

— guinea pig LCy;  ~ 20 (young) - 50 (old) mg/m?®

— mouse LCg, ~ 600-700 mg/m3

— rabbit LC,, ~ 1600 mg/m?3

— ratLCy no reliable data

8-hour AEGL-3 based on guinea pig will be
comparable to TLV {(8-TWA) of 1 mg/m® — not
realistic compared 1o human data

sensitivity guinea pig due 1o involuntary
bronchoconstriction to the point of death

»




100-1000 pg/m? caused dose-related increase in airway
resistance (Amdur)

— 450-1000 ug/m?® for 16 min causes dose-related increase
in airway resistance: 100 ug/m3 causes no response (Utell)

L exercising asthmatic

— 68-100 pg/m? for 40 min with 10 min exercise causes
increase in airway resistance (Koenig)




What to do with the guinea pig?

« Our proposal

the guinea pig will not be used as a model for lethal toxicity

the guinea pig data are valid for non-lethal toxicity and may
serve as a model for asthmatics

guinea pigs and adolescent asthmatics seem to be equally
susceptible: no interspecies UF needed.

Young asthmatics represent a susceptible subpopulation,
$0 no intraspecies UF is needed






